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Introduction: 
Plant is a living organism. Plants are essential for any ecosystem. They provide all the energy for the 
ecosystem, because they can get energy directly from sunlight. They use a process called photosynthesis to use 
energy from the sun to grow and reproduce. They also must get nutrients from the soil. Those nutrients get into 
the soil when decomposers breaks down waste and dead materials. Plants require space to grow and reproduce. 
Like Animals, plants are also surrounded by a large number of enemies in natural or in its original 
habitats. Because of all ecosystems contain a wide variety of bacteria, viruses, fungi, nematodes, 
mites, insects, mammals, and other herbivorous animals. Therefore plants cannot avoid these 
herbivores and pathogens or enemies simply by moving away. So, they must protect themselves in 
other ways that is different from animals. On account of this there are some mechanisms which are 
conducted by the plant for the protection of itself from their enemies or protect themselves against 
both herbivores and pathogenic organisms. There are basically two systems in plant which protect the 
plant from enemies. 
a) Primary or external pathway 
b) Secondary or Internal pathway 
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Primary or external pathway: Temperature, moisture or humidity also protect plant from bacteria, 
virus etc. 
Secondary or internal pathway: These are those pathways in which plant self-produce defensive 
mechanism like metabolism in which chemical reactions take place in an organism Metabolism is 
two types: 
 a) primary metabolites Most of that carbon, nitrogen, and energy ends up in molecules that are 
common to all cells and are required for the proper functioning of cells and organisms. These 
molecules, e.g., lipids, proteins, nucleic acids, and carbohydrates, are called primary metabolites.  
b) Secondary metabolites:  Unlike animals, however, most plants divert a significant proportion of 
assimilated carbon and energy to the synthesis of organic molecules that may have no obvious role in 
normal cell function. These molecules are known as secondary metabolites. For many years the 
adaptive significance of most secondary metabolites was unknown. These compounds were thought 
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to be simply functionless end products of metabolism, or metabolic wastes. The ability of plants to 
compete and survive is therefore profoundly affected by the ecological functions of their secondary 
metabolites. Secondary metabolism is also relevant to agriculture. The very defensive compounds 
that increase the reproductive fitness of plants by warding off fungi, bacteria, and herbivores may 
also make them undesirable as food for humans. Many important crop plants have been artificially 
selected to produce relatively low levels of these compounds 
                 Secondary metabolites have important ecological functions in plants: 
 They protect plants against being eaten by herbivores and against being infected by microbial 
pathogens. 
 They serve as attractants (odor, color, taste) for pollinators and seed-dispersing animals. 
 They function as agents of plant-plant competition and plant-microbe symbioses. 
  Plant secondary metabolites can be divided into three chemically distinct groups:  
 Terpenes, 
 Phenolics and 
 Nitrogen-containing compounds. 
 
Terpenes:  The terpenes are the largest class of secondary metabolites. It is a toxins and feeding 
deterrents to many herbivorous insects and mammals; thus they appear to play important defensive 
roles in the plant kingdom also in plant growth or development. These are water soluble and vast 
majority of terpenes, however, are secondary metabolites presumed to be involved in plant defenses. 
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                                                      (Source: Taiz L., Zeiger E., 2010) 
Phenolic compounds:  
Plant also produced some phenolic compounds which are a chemically heterogeneous group, some 
are soluble in organic solvents or some are water-soluble. Due to their chemical diversity, they play a 
variety of roles in the plant. Like serve as defenses against herbivores and pathogens, in mechanical 
support, in attracting pollinators and fruit dispersers, in absorbing harmful ultraviolet radiation, or in 
reducing the growth of nearby competing plants. There are some colored pigments of plants provide 
visual cues that help to attract pollinators and seed dispersers. These pigments are of two principal 
types:  
 Carotenoids are yellow, orange, and red terpenoid compounds that also serve as accessory 
pigments in photosynthesis.  
 The flavonoids also include a wide range of colored substances, anthocyanin, which are 
responsible for most of the red, pink, purple, and blue colors observed in flowers and fruits. 
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Nitrogen-containing compounds: Like Terpenes and phenolic compounds plants also 
contains nitrogen compound. Most nitrogenous secondary metabolites are synthesized from 
common amino acids and alkaloids are now believed to function as defenses against 
herbivores, especially mammals, because of their general toxicity. Various nitrogenous 
protective compounds other than alkaloids are found in plants.  
Conclusion:  
Plant is also a living, produce an enormous diversity of substances that have no apparent roles 
in growth and development processes and so are classified under the heading of secondary 
metabolites. Plants have evolved multiple defense mechanisms against microbial pathogens. The 
study of plant secondary metabolites has many practical applications. By virtue of their biological 
activities against herbivorous animals and microbes, many of these substances are employed 
commercially as insecticides, fungicides, and pharmaceuticals, while others find uses as fragrances, 
flavorings, medicinal drugs, and industrial materials. The breeding of increased levels of secondary 
metabolites into crop plants has made it possible to reduce the need for certain costly and potentially 
harmful pesticides. In some cases, however, it has been necessary to reduce the levels of naturally 
occurring secondary metabolites to minimize toxicity to humans and domestic animals. 
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